normal development for the first year or more. Soon however an apparent regression, which is often more a failure to progress, sets in. By the time they reach school age they have usually become unable to take part in normal education. They therefore do not find their way to educational clinics, where the psychotic picture would be distinguished from mental defect, but often go into institutions for mental defect because of their complete inability to adapt socially. The help given by expert psychological testing may be required at the pre-school age to differentiate these from each other, and again from children who are neither ill, nor retarded, but who appear so through sense deprivation, particularly deafness, occurring at an early age.
The general field of psychosomatic medicine increases its range, and nowhere is this more true than in pediatrics, where asthma, cyclical vomiting, enuresis and other habit disorders abound. Nor can the psychological aspect of chronic physical illness be lightly dismissed.
It has been observed by Bowlby and others (Bowlby, J., Int. J. Psychoan., 25, Pts. 1 to 4, 1944) that prolonged hospitalization at an early age is very prone to produce severe affective disorders in later age, in some cases predisposing to a schizoid withdrawal, in others frankly delinquent, anti-social conduct. Nevertheless, recurrences of a physical illness may often be precipitated by the maladjustment resulting from long periods away from normal surroundings of family and school. Here, the value of a psychiatric investigation will be in the direction of avoiding or anticipating breakdown in two directions. First, during the child's stay in hospital, much can be done to minimize those factors tending to produce either a withdrawal into fantasy life or an unnatural dependence on the protective aspect of hospital care. Secondly, the extremes of fear and rage, love and hate, can be both understood and avoided by personnel trained in a real knowledge of normal developments in the young child.
Such understanding should form part of the training of every pmdiatrician, and of nurses having the care of sick children. Not only must they be aware of tjie normal capacities appropriate to different ages, but they must acquire an understanding of the dynamic factors which are present. in the common disorders, and in deviations from the normal.
-It is difficult to see how this can be done unless a department of child psychiatry exists as a normal working department of the children's hospital. There the psychological angle of an apparently wholly medical problem can be seen, studied, and treated. Both diagnosis and therapy must be available in order that ordinary mechanisms of psychological disorder may be understood. [January 23, 1948] DISCUSSION: THE AETIOLOGY OF INFANTILE ENTERITIS Professor G. Payling Wright (Department of Pathology, Guy's Hospital): Until some years after the 191448 war, infantile enteritis mortality was dominated by epidemics of summer diarrhoea which reached their peaks in the late summer. These seasonal epidemics have not taken place in London for twenty years, and have almost disappeared also from other large English cities. Although this formerly preponderating component of infantile enteritis is no longer recognizable in the Returns of Infectious Diseases there still remain many deaths in this category of the Registrar-General's Reports. In the County of London, between 1934 and 1938, they averaged more than 700 annually, and even in the war years, when births in London were much reduced, they remained between 300 and 400 yearly.
There is general agreement that epidemiologists use the term "infantile enteritis" to cover several diseases of different aetiology. In some cases the enteritis seems to be primary, in others it is secondary to disease processes elsewhere in the body. In some infants it seems to arise from dietetic causes, in others an infective agent, such as a dysentery bacillus, provokes its onset. Smellie, in his study of enteritis in Birmingham, classified his cases into four categories: "Infective", "Infectious", "Parenteral" and "Dietetic"; with the addition of "Neonatal Diarrheea", his scheme will be followed here.
My contribution to this discussion on etiology will be to try to derive some estimate of the relative frequency of deaths from neonatal, infectious and parenteral causes, as they are happening in London at the present time. Much of the material needed for this analysis was obtained through the kindness of Dr. G. F. Buchan, the Medical Officer of Health for Willesden. The data consisted of the borough records of the deaths of infants under 2 years which were registered as "Gastro-enteritis", "Diarrhoea and Vomiting", &c., all diagnoses ultimately included by the Registrar-General under "Diarrhoea and Enteritis". Comparisons Section of Pcediatries 183 of social and vital statistical data for Willesden with those of London as a whole show that this borough can be regarded as typifying the metropolitan population.
When the dates of death and the homes of the fatal cases were examined, it was found that they were not randomly distributed in time or place. They tended to be aggregated in both ways: about one-quarter of the deaths happened in 17 of the whole 468 weeks reviewed, and they occurred with unexpected frequency in near-by houses or in short streets. From both standpoints there was evidence of epidemic association, and it seems reasonable to believe that some local common factor, of which the most likely is some specific infective agent, is responsible for the frequent occurrence of such individually small, but numerous, focal outbreaks as those recorded in Willesden.
Assuming that an important fraction of the deaths from infantile enteritis have an infectious aetiology, I shall now review briefly the relative importance of the three formsneonatal diarrhoea, parenteral infections and infectious enteritis-in London in recent years. The form known as "neonatal diarrhoea" was first recognized by Frant in New York in 1937, and since then numerous institutional outbreaks have been recorded. In New York, Frant found that while the mortality of infants under 1 year from enteritis had been falling steadily, that of infants under 1 month had been rising. In London, the same reciprocal trends are now becoming apparent. In the decade 1930-39, about one in twenty of the deaths of infants under 1 year took place in the first four weeks of life. In 1940, it rose to one in six and has since remained high. The change in proportion can only be partly accounted for by the fall in enteritis mortality between the ages of 4 weeks and 1 year. It has also been brought about by a rise in mortality of infants under four weeks-which is now substantially higher than before the war-a possible result ofthe increase in institutional midwifery in recent years. It thus seems likely that the importance of neonatal diarrhoea is increasing both absolutely and relatively, but it has had little effect yet on the domiciliary enteritis of a suburban area.
The parenteral lesions that have been most often incriminated as possible antecedents of enteritis have been in the upper respiratory tract and its associated sinuses. In Smellie's series, one-quarter had otitis media or mastoiditis and one-seventh bronchitis or pneumonia, at the time of admission to hospital. In Campbell and Cunningham's series, the incidence of tonsillitis, laryngitis, bronchitis and pneumonia was much the same, but otitis media was much less common. There is thus ample evidence for the frequent association of such parenteral infections with enteritis-the question is: Which condition is to be regarded as primary?
A further reason for interest in the possible connexion between parenteral infections and enteritis is the rise in enteritis mortality in the first quarter of the year in London in recent years. Twenty-five years ago the mortality for the quarter January to March-the season of maximal respiratory infections-was 1-7 per 1,000 births. Just before the war, it had risen to 3 6 per 1,000-more than twice its former figure. Yet in spite of this rise there seem to be several reasons for doubting whether these parenteral lesions take a very important place in the etiology of enteritis. Campbell and Cunningham examined their patients on admission and at intervals subsequently for evidence of parenteral infection. Amongst nearly 300 dehydrated infants, only about one-quarter had such infections at their first examination, but nearly the same fraction developed otitis media or bronchopneumonia after the symptoms of enteritis had become well established. Wishart and Smellie also have drawn attention to the frequency with which infants suffering from enteritis develop otitis media while under care in hospital. Such observations lessen the force of the evidence-much of it derived from post-mortem room studies-upon which the idea of parenteral enteritis was originally based.
In the records for infantile enteritis in Willesden, supplementary information upon concurrent pathological conditions was frequently available. Of the 285 deaths from enteritis, only 43 had records of accompanying infections of their respiratory tracts, and these cases were distributed almost uniformly in all the quarters of the year.
Lastly, when the Registrar-General's data for the decade 1929-38 are examined, there is no tendency for the mortality from infantile enteritis in London to be unduly raised in the years of raised mortality from bronchopneumonia, measles or pertussis. Secondary enteritis is a not uncommon complication of measles, so that in measles years a small, but probably very small, fraction of the deaths recorded as due to enteritis should probably have been more correctly ascribed to measles. Smellie's "Infectious Enteritis"-the unknown enteral infection without demonstrable pathogenic organisms-is the third of the major forms. Hitherto much of the emphasis upon the infectious nature of enteritis has come from clinical experience in institutions for the care of young children. Such outbreaks, often caused by members of the dysentery group of bacteria, have provided a large proportion of all nosocomial diseases. Valuable though these institutional studies are, they must be carefully distinguished from our present 6 problem-that of trying to make some estimate of the relative importance of the various forms of enteritis as they are occurring at the present time amongst infants in large urban communities. The circumstances which surround young children living a herd life in an institution are wholly different from those of the great majority of infants who live dispersed in ordinary houses and in contact with persons of all ages. The importance of infection in institutions is fully established: its importance in family life is not nearly so apparent.
The records for Willesden-a representative London suburban borough, both socially and epidemiologically-show that many of the deaths of infants from enteritis before the war were not distributed wholly randomly either in time or place, and less complete records from several other London boroughs have been found to support this conclusion. At the same time, little evidence was found in the Willesden survey of any outbreak in private houses which could properly be termed an epidemic. The outbreak which most nearly resembled one took place in the adjacent Wards 6 and 7 of the borough in the summer of 1935, when eight fatal cases occurred in a little more than three months within an area of less than a quarter of a square mile. Since the case-fatality rate for infantile enteritis about that time was of the order of 20% such a local outbreak probably led to clinical attacks in about 40 of the roughly 250 infants less than a year old who were living in the area. Although frank epidemics on their former scale no longer occur in London, and even small-sized outbreaks of the kind just mentioned are probably infrequent, there seems to be evidence in favour of the view that an infective factor is often in operation in the enteritis that is endemic in such urban communities. The instances of multiple fatal cases, such as were found in near-by houses and short roads in Willesden, as well as the raised incidence amongst twins, all acquire a certain cumulative force when taken together. It seems unlikely that so many deaths would occur in close proximity to one another unless they were connected either directly or through the intermediary of some surviving case.
Any discussion on the nature and mode of spread of an organism which might be responsible for such an infectious form of enteritis can at present be little more than speculative. The wide area of Willesden, over which more or less simultaneous fatal cases of enteritis were distributed, would suggest that any causative organism must at the same time be widely diffused, yet generally unobtrusive, in its behaviour in the general population. In comparison with what is known of the spread of nasopharyngeal bacteria in a community, little is yet known of the rapidity with which intestinal organisms, of species which are relatively harmless for adults and older children, circulate from person to person. What little evidence there is, however, seems to indicate that such exchanges are by no means infrequent.
Wallick and Stuart made some observations on the persistence of particular serological strains of B. coli in the intestines of a subject by frequent sampling of his fecal flora. Their first identifiable strain was isolated in April, and it continued to be the predominant strain until the following September, when it was supplanted by the second. This persisted until the end of the year, when it was replaced by the third. If these observations are typical, and they are supported by other evidence of the same kind, it seems likely that the coliform flora of the human intestine undergoes frequent changes in its serological variants. It seems not improbable, therefore, that a coliform organism of a variety which is potentially pathogenic for certain infants may become disseminated freely in a restricted neighbourhood of an urban community-which shares many possible vector objects in common-without its evoking any noteworthy symptomatic reactions in the older population.
This conception of a low-grade pathogenic organism as the cause of infantile enteritis carries us back to the very carefully conducted field study of this condition that was made over thirty years ago by Peters in Mansfield. By selecting parts of the town for intensive study, he was able to obtain records over a period of about a year of the cases of diarrhoea that occurred at various ages of the population. The high rates in infancy and the more moderate rates in parents contrast with the much lower incidence in adolescents; deaths, however, were almost confined to the infants under 2 years of age. That the diafrhceal attacks were of an infectious nature is supported by the great frequency with which multiple cases developed in the families attacked. Peters' findings are thus fully compatible with the view that strains of intestinal bacteria possessing very different pathogenic potentialities for infants and older persons are endemic in the population. That B. coi itself can be highly pathogenic for newly-born infants is clearly shown by the occasional occufrence of a specific suppurative meningitis. So far as is yet known, the strain of B. coi which is responsible for this particular clinical manifestation is in no way distinctive, though serological studies on the lines initiated by Kaufmann in Copenhagen might lead to the identification of some particular variant of this organism analogous to that found by Pitman for H. influenzee. Through the cessation of breast feeding and the resulting disappearance of the aciduric flora from the intestines, to which Cruickshank and others have drawn attention, the infant may become prematurely vulnerable to infection with any of the more pathogenic strains of coliform organisms that may happen to be prevalent in the locality at the time. Such a conception of the aetiology of enteritis thus involves the conjunction of several contingencies: first, contact with a potentially pathogenic strain; secondly, the absence of any specific congenital immunity against that strain; and thirdly, the loss of aciduric flora that follows the cessation of breast feeding. This seems to accord better with our knowledge of enteritis than the conception of a single bacterial malefactor that is capable of causing enteritis in all infants infected, which has tended to dominate bacteriological investigations upon infantile enteritis in the past. In conclusion, for the purpose of focusing discussion, I shall summarize very briefly these views on the relative importance of these various forms of infantile enteritis in London. It seems to me that, in spite of the rise in the incidence of deaths from this condition in the late winter months, there is little evidence that parenteral infections play any important part in their etiology. On the other hand, there seems to be evidence that the neonatal form of enteritis is rising and, with the increasing use of maternity hospitals, this rise is likely to continue. But the main component of infantile enteritis in urban communities seems to be Smellie's "Infectious" form. In the past, the infective agents were spread by two main vectors-flies and man-the one seasonal and the other perennial. The former has largely disappeared, and with it has gone the devastating outbreaks during hot summers. The latter continues and maintains the endemicity of mildly pathogenic organisms that are capable of causing enteritis ln susceptible infants.
classifying them as follows, viz.:
(1) The disease is secondary to parenteral infection, particularly latent mastoiditis; (2) it is a primary bacterial infection of the bowel; (3) it is a virus infection, (a) a primary viral enteritis, or (b) a generalized virus disease with secondary gastro-enteritis, and he advanced a fourth theory that it is due to nutritional deficiency combined with infection of the gastrointestinal tract.
In summarizing the relationship between gastro-enteritis and mastoiditis he quoted the recent findings of Stewart Smith of Manchester, who found pus in one or both antra in 50% of all autopsies on infants, and who showed that it was commonly present in children dying of pneumonia or marasmus as well as in those dying of enteritis. He suggested that this form of mastoiditis is a non-specific phenomenon akin to hypostatic pneumonia and, like the latter, may be a terminal condition.
In surveying results of the bacteriological findings from the fes he noted that no specific organism had been isolated which could be accepted as the specific cause of the disease such as B. typhosum is in typhoid fever. Investigations had incriminated a long list of organisms, usually non-lactose fermenting Gram-negative bacilli such as B. proteus, Morgan's No. 1 bacillus, paracolon bacilli, sometimes dysentery bacilli, &c. He presented a selection of bacteriological findings from various investigators in different parts of the world during the last forty years. These included the findings of B. proteus in 93 % of cases by Metchnikoff in Paris in 1914, the isolation of dysentery bacilli in 75 % of cases by Biocca and Cammerella in Italy in 1939, the isolation ofB. morgani by Morgan and Ledingham in London in 1904, the 50% frequency ofparacolon bacilli reported in 1929 by Fothergill in the U.S.A., also found by Morgan and Ledingham. He outlined the results of his own work in Dublin which included a 50% incidence of B. proteus, 4°% dysentery bacilli, 6-5% B. morgani and 30% to 40% of paracolon bacilli. He found that the majority of the latter organisms could be classified serologically, that four main antigens existed and that these paracolon bacilli usually contained common agglutinins with many dysentery bacilli. Correlation of-bacteriological findings with the clinical course of the disease in Dublin showed that the isolation of B. proteus was statistically related to the severity and fatality of the disease process.
Even the bacteriological findings in the same city at different times varied. He compared the findings of Tenbruk and Norbury in 1915 with those of Fothergill in 1929, both series at Boston-the former finding 5400 of dysentery organisms, the latter 5 % of these organisms but in addition paracolon bacilli in 44% of cases. Similar variable results at different times were obtained in Birmingham, Alabama, by Davison in 1919 and by Denison and De Holl in 1935 . In London in 1910 Brien could only find B. morgani in 14% of cases, although Morgan and Ledingham found this organism in 500% of cases ten years previously. He argued that we are faced with the alternatives that the pathogen is a different agent from time to time and from place to place or that the disease is of uniform ctiology and is due to a primary agent or cause, the nature of which is unknown. Dr. Sevitt next described and criticized the evidence of viral oetiology. The work of Light and Hodes in the U.S.A., who claimed to have transmitted enteritis to calves with a filtrable agent from the stools, was suspect because the agent withstood boiling. Moreover Deeney in Dublin could not get these results with similar experiments. Reimann's experiments in transmission of diarrheea to human volunteers by the inhalation of nebulized filtrates of gargle washings and stools were criticized on his failure to isolate the subjects from the rest of the community and the prolonged incubation period of one to three weeks in half his cases. The results of Christen and Buering-Sorensen in 1946 in finding a meningoencephalitis or aseptic meningitis in many infants at post-mortem were not accepted as proof of viral oetiology as inclusion bodies were not demonstrated. Similar changes in the brain could be of toxic or nutritional origin. The speaker added that this might still be a profitable field of investigation.
In introducing a dual concept ofaetiology he advanced epidemiological, histopathological and experimental evidence. The close association of incidence and fatality of the disease with the babies of the poorer sections of the urban population, the immunity of the infants of the well-off classes, the high incidence of the disease in many good working-class suburbs (where over-crowding was not a factor) and the relative immunity of the breast-fed infants of even the poorer classes all suggested some underlying nutritional factor or factors. Does breast-milk contain an anti-diarrheeal factor? The close resemblance of the liver changes in diarrhoea with those found early in the course of tropical nutritional deficiency was in support of this thesis.
Next he outlined his experimental work with young kittens. He described the reproduction of a disease in 6 out of 13 kittens, which was clinically and pathologically similar to infantile enteritis, by the oral administration of serologically labelled type A paracolon bacilli. Noting that the resistant animals were usually heavier than the susceptibles he performed another experiment on 24 kittens, to test the combined and separate effects of malnutrition and infection. 12 animals were deliberately under-fed and 12 were well-fed. Half the animals from each group were orally infected with paracolon bacilli type A, the remainder were uninfected. The well-fed, uninfected animals all remained well; five of the under-fed, infected animals contracted diarrhoea, three of whom died; only two of the well-fed infected group had diarrheea (one death) and only one kitten from the under-fed non-infected group developed diarrhoea which was not fatal.
Dr. Sevitt pointed out the fallacy of drawing unwarranted conclusions from animal experiments on a small scale, but, nevertheless, the results didsuggest that the previous nutritional state is important in determining how many among the infected will contract enteritis, and how many will escape. Arguing further, and possibly incorrectly, to man there is support for a dual conception of the etiology of infantile diarrhoea, viz. malnutrition and infection, the former acting as the underlying and predisposing cause, the latter as the exciting agent. While he recognized that neonatal outbreaks in nurseries and maternity homes were apparent exceptions to this theory it was worth further investigation.
